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1 

mmmommi 

i ] itifcM?n/ci i mnmom i gfk 

mess i sft»3R¥«««±t^ia*n> sftws^* 

[ft**2] «MEW2W^l03>*^hJl©*iryr 
IIS, 5 x l 0 18 cm" 3 «±**<^ Iff**lfcfEii 

[11**3] ME«2»«!©3>*^hJfJt S<fc# 
y * A-f V W LJFStS, Iff** 1 *fc it 2 fcfBic©^ 

[iff** 4] *re»^*frr**«a\ =.^^ * 

Z'Pft <ttl -OfOtrnfrStS, Iff** 1 ~ 3 (D^-ftl 

[n** 5] tmrntfeztfitzmmiz, ytzmmm 
■&m&"&eii££tix^&, iff**i~4 0!/>-rn^i* 

Bff**6 ] mE&m&&r&n&&, i.on mjerF 

[fff**7] Meafttt&*rr««*& 7^^3iJi^rtg 
^H^#-r^<fc5fc^?nrv^, iff**i~4© 

[»**8] mmmE%mt%MM<Dmmmmj$. 

3«iRri6ftW*J:Dfe**V'»**-WPj««hTV«, Iff 
**7 £IB«©gfc^4^frl£ft*?o 

[»**g] «nE)te*^aBrtiftMBtiwg«sn*iB« 
**7 icEi^«fMw^w*ajtt*T. 

[Iff** l 0] MIBJg l JiUS©!! l SfbMQMWWI 

a\ swfc#y*.M£*& iff**i~9ov^-rn^i* 

[iff**i i] tufBi^f*, Mb^u^A^y^^A 
*^tr* iff** i ~ i ow-rtifr i mmm^mim 

[Iff**l 2] WIBS 1 8flfflmt¥*fMti:. «ffi±te 
^•y7rI*^LTM«nT^, Iff**i~i l© 

[Iff**l 3] MfBSSHu t7 7^7lfc xtr*;l/ 
Sfe SiSfc S i C«fc GaAsii, GaPl 



(2) #P?§ 2 0 0 3 - 4 6 1 2 7 

2 

ft I n PSfc zfcJISfc Z r B2«fife*tf G a N 

is. Iff** i~i2 ovvftifr i aicGK©8ffftf«¥ 

[lff**l 4] WIB«)fc«fcWffim2*«a!©3^^ 

*§u©m 2 Sf£«¥*l«i . 

MIB^ii i: Ml am 2 **si© □ y * * h t ©|tg© tt 

iam 2*§*§y©ig 2 a{bfWfi¥«*Mi±fc^j««n, s 

10 ft«^»»*^ftSM2W«S!©i1i|HMi:*S&fc« 

MfBJg 2 #fl©3y^^ vm<o*y y y^tufB 
31 2 *MI!©!g 2 MflWR¥*W«©<*v v ft 
<D*moAy F^ir v Tfcmtttfc***, W** 1 ~ 

i 3 ©v-rn^ i *fctB«©sf»^#«ft5i3 , e«T 0 

[»**l 5] M^2«m©llS2M3!fS¥WfMi 

^>7 7^*«> W**l 4 tE«©S{fc«l3R*«ft: 
20 IS^^?o 

[»**°1 6 ] «ufB!g 2 ««M©m 2 
tt, Mb9 , y^A7;l/5^Afr6&3Sg2>SmS©^ 
7v FM*^€r, Iff**l 4 8cfcBi 5fcE«©gfl2ft 

[5§Bji©j¥lffl&I&RJ!] 
[0 0 0 1] 

&tm<DM+&mi&m c©shb», are****** 

5»?fcPU £9#a»:&s 

30 MI?fcIt^o 
[0 0 0 2] 

R&f?©&#j] i£¥> In.AhGa.-.-. N (0^ 

x, o^y, x+y^i) fr&ttzmMm*m#m 

V^hfeJI^LED, WfeL E Dfe<fct/ifl&L E DtfH 
ffl{fcSn"tV3o cn&©LED©»*W*«3ii:LT 
tt* j^ft»*tt©S«i±fc^ fcfcAft niA 1 v G 
aii N (O^Y^l) ^&ft«Q^ftfR0M£«fM 
fc, In.Ga.-i N (O^X^l) ^P»*§^l3tgi:x 
plAhGaw N (O^Z^l) ft^ft*p$!g<b» 

[0 0 0 3] $fc, ±IB©£ *> ft^Mr 

¥6-3 1 4 8 2 2^3&SHcffl!^*fttV3o 
[0 0 0 4] ±C©*5&||B6**r*LEDfcra^B 

so ^fcfet. p««K*tFniini»^f-nt f nsMii'r* 



3 

xa, n®w&tLx, nmiftm&mfcmtmix 

*-Zv5MM*^tT i 43<fctf A 1 £#ty«B*fli^ 
zfk u **ww*jBio"rv"»fe. 

[0 0 05] 

BSWKfflfi* L <fc 5 i: f S HB] ±13 L fcfi£*© p S!S 
±fB©<fc5fc:, pfJ*S©J?&;§:J5< -T3 

[0 0 0 6] $fo pfJ*ffi©M$*£ifa±£'£3/c& 
fc, pjmft)J*&&W< pffl*«©$/-Fg 
< &-S©T\ pfitfWHi: pllSffcftffl^llW** 
£©P^©ny^hffiR^*£<&5 0 £©fcJ6s pfJ 

^fP-a-^LJSo utifcioTfe, £)t!ftfitfffi~Fr3 
{&T%M±L& 5 t?%t, L ED©fgI«j±^«<& 
[0 0 0 7] C«D5SWtt, ±m(D£5%:Mm%:Mm-2> 

[0008] common? i ooifiii ±ia©gft 

y$?hM) tony* $ himfc'te 
•5 o 

[0 0 0 9] CO»ffi©*&fct,-5 lOOglfiB, JJB 

[ooio] z.<Dmm<Di£t>\^7 io©gw», ±te 

FJf £ ©/Sy F4^ v 7©^l«*»ftrf * C T?» 
[00 1 1] 

ytm±\z&f£-ztu mttfv ^A<t k> «>^y f^> 

©/j^ ^M*fflS¥*f*l**WS 2 »«§y©n y* * 
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M£*ffi%.X^Z>o 

[0012] ^(D-vmmiczzmimi^mfofmm 
y 7®** ^»M»R¥»ttii**«B 2 mmm<D 3 y 

fc/Sy F*> >y ^©/J^V^«fl3IWIMNWMI*^tr3> 

<fe 5 fe»v^t u rmgM'm ctw 
xtz><Dx\ uy#jrhm£nMt<D?micmi&tcti% 

tw-vtztttK., mmw&ttm <t%ct &x% 

2>o *fc, g{fc#y*AJ;DfcAyF^y:/©/h£^ 
1S^<DX\ ^©SfbtfU V A<fc t> fe/^y F^-V >y *?<D'h 

20 [0013] ±i a-©^ffifc j; %> mtWk^-mwwm 
?fc*3^T, ^$L<t*> mzmmm<Duy^irhm<D 

^vVTMmiZ, 5X10" cm" 3 SXtX&Zx, C©<fc 
[0 0 14] ±fB-OSffifc<fcSSft«j»4^«*^3R 

30 pmimmmmte, 5x10" cm" 3 jk±t»s. 
<fc o fc«t*rn^ 3 y^ * F»fc«KfccDffigfcj&£ 

ffl&tmir%w&t<Duyz>; Yffl&mm\cfri< < -r 
§c^m§o ^©iss, ^-ixmtm^^ti^x 

[0015] ±m-<Dmm\c£zmmm*m#&ym 
Ticis^x, 0%l<&, %zmmm<Duy^^Ym 
a, mmF-*7ztix^%o ccDA^jcwja-rn^ 3 

b*t«ii:olfiiifc*|jMfn«l«BOJ»**« 

40 <-et^©T% ayztvmt mt\mmt^mm t © 
3 y # ^ f ms&mm <nc^t? 0 ^e© 
«^ ^-limmm^ ctftxtztt^ mm 

[0 0 16] $fc^ ±!B©#£\ »SL<tt. $2il 

s©ny^^ g^u^A-ry^^A^-g-tfo 
c © <fe d fctPWW titf , $a fc 3 y * £ f Ji©^y 
+ y -fn&Rcm 9 A <fc D fe/jN^ < f * c i:««Tft *. 
[0 0 17] ±IB©*§3\ »$L<ii> SJttt* 

50 5 * -S D «r« ns 4>* < t fe l o©^S* 



5 

y$t hmt(omx*m%:*s.v tmrnzmz ctw 

[0018] Mfc, ±&<Dm&. &%L<te, wm?t 
mt^nmu, ^mm^m^m^xmmnx^ a 

COO 1 9] 3: ft, ±IE©^\ £?£L<», Mfttt^ 
^tZMMli, 1 0 nm^T^jS&^'tSo 

[0020] £ft, ±ih©^ mh<&, mytm 

mvsm&mfrxi&mznx^zttuc, rnym^t 

jz%^Bfrxj&i&ztix^x$>^\ *ft. ytJtmm 

m^nx^^tt^K, m%\±*mirz,fm<oTm 
jsmewm. m:mmm^»^K>^x^m^x 
Bmztix^x$>£h\ cnBci^cKtna m 

[0021] sfc c©^ ^^jiRTtg^ra^w 

57^ (meander) Vt<DMB&iSfo'1* 

<Dmmm*fa±-£&% z t 1 1 tic, raaiK^ 
h est** ^ fs^f s c ii ^i?*^ 0 

[0 0 2 2] $ft, ±fB©*^ £?$U<&, ^1^* 

ft, $?$t<tt, mtmit, mtmtt^yvtiL.ik 

[0 0 2 3] &1t. ±m<Di§^, £?$L<«, fgigffc; 

mu±.^yyrm^Lxi^mn 

2 5 ^ 1 ^fl«¥¥tt 

ma. m2M\mnk^mwm±\m^nx^o z.<d 
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CttfXZZo 

[0 0 2 4] $ft, ±ffi©*£ x £?£L< ®R{& 

xtf^as, s s i cm 

fe GaA s*fc G a PSfe I n P«fe /KM* 
Z r B 2 S4S*5£tfG a N««fr 7<fc 

[0 0 2 5] $ft, ±IE<D*£s £?£L< 

*m#fr % a. % % 2 2 gfct^aswi £ > 

10 ?^iii:B2«*iy©ay^^MioH©M2«*M 
(Dm 2 3f B»5R^iW*»± fc«i«* tu 3{BH0S¥il*# 

yfhmz mmnom 2 aftflWMNWWic/^v F4^ 

cttfx%%(Dx\ xy##hMfr&*2maiis&m 
{m^ti&wmcjti*&mL*m&t& z tire* 
20 §0 ^©isn, £3tea&*£i&±S"&*cfc#"et3 0 * 

[0 0 2 6] *ft. ±KO»^ N #SU<B\ ^2»« 
S©m2Mkt)^^H{i. ^^U7Ar;l/5-7 

y YMteik^XTjV^-V Afiji^* v> S ft it = 

MLft«ffim<oS3b^*n^o^B§it*ns©^, 3 

[0 0 2 7] 

[00 2 8] (^1 ^SlJg^) E 1 tt, 1 * 

*^i/fe»fffien?&*o ^ft, B2g, Hifc^tft^ 

(ffeLEDf-y^) ©±®0T?S 

-So 

[0 0 2 9] $f, Hl**rHS2*#J»l/^ SlU 

So SltCitJ:^, t77^7lfil© (0 0 0 
50 1 ) m±fcs mi On m<DmW^-f^ A 1 G a Nfr & 
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tlTV^o ifil'Vy7 7j|3±lcti: N 15 5 mcDHIjfcD 
aaJ*WTSS i F-7GaNfrS£3n3!3>'#*h 

04 tTtV*,, cOni3>^^M4(t n 

nin v* * 4 it, rig i m&B&mwai <d- 

[00 3 0] nlay^r^ hg4cD£igfl<D±ffi± 

0Ktf£ffifc»ftW-*J:5fc,'**»y#F (MQW) 
^f5«?nt^o C0MQW38M£05fcJU ft 

5 nmCKS*ft« 60CD7>'F-7 P G aN^BftS 
HOT5afc^ »5nm0l»?%tt5 5oO7yH- 
^Gao.6 S I n o.35 Nfr£>&3#F/l5 bfctfSSfcft 

[0 0 3 1] MQW&ft/i5±k:fci\ MQW^S5d 
*Sft0*ffc*6&itr*;fcie>l^ |5l OnmOif^t 
57VH^G aN^5*S«»M6*^^nTV^ 
£o filiejhtfc *50. 1 5 il m<Dmm*^?% t 
tfefc, itf5 x i o 19 cm -3 (ov-\^y^m^xm2 

xio" cm" 3 (D^Vrmm^ir^Mg ¥~fA 1 
cos Gao. 9S NfrbtZZprnt^y ¥M7t, ffiO. 3 
/im©H^rr3£tfefc, 155X1 o' 9 cm" 3 CDF 
-^^J:W5 xio" cm" 3 (D*vVTmm% 
Wf£Mg aNfr5&SpS!(PH«8fc#t©. 

[0 0 3 2] f LT, ^OpStfKJlSitt^ 150. 
3 iim<Dmim*^%tbji}c 2 155X10 " 



cm" 3 CD * 



* F-hV^M*5£tfl58x 1 o cm 
&*rT*Mg F— 7Gao.is I tins Ns^5a«p§[3 

[0 0 3 3] CcT\ GaN^5ft^pMffHl8^ 
A 1 o.os Gao.05 N3^6ftSpS!^7vFJH70^VK 
*?Wf^ Gao.8 5 Inu Nfr&ftSpIUav** 
hj| 9 CD^V F*> y 7k.<DtpmW v 7*£W 

10 [0 0 3 4] plD^^ hS9cD±ffi±fcii x 152 n 
mOil^n PdllOaL 15 4 n m<DWm*m 

f -s a ui i o b fcfr&missns pfira 1 o*^^ 
*nr^s 0 pWMii ott^ ajttttW-rsidteW 
i*-** tetnijw&e nm) -«&**nTv>*. a*, 

[0 0 3 5] 0i*5<fcLf02fc^f pfiy 

ttffil 0cD±ffi±cD-g|5fcii, 153 0 n mcDHiP^WT 
STilllat |55 0 0nmcD|»)p^WrSAuJl 

20 1 1 b t & «iAsn« p y f«i 1 1 *wsn 

M4 STfO-aWWW»**nTV^*. %<DnM=i># 
5 hM4<0»fflLfeaffik:^ 155 0 0 n mcDSfUS^W 
fSA ll^^Snfflill 2^i?nT^2.„ 
[0 0 3 6] cCT', fflUfifi^OG ao.85 I no.u 
Nft»5a*pS!!3>#^hji9±lc N pMtftlOfcH 
CDjS^ttcD p x JttfcW b TCD 

GaN^5ft§pl3>^^M±lc, ptMSl 0& 

H©M«tt©pfli«s*««'rs»&fc©s pftmo 
irr*. 

[0 0 3 7] 





P «««<DS/— MS«( Q/cm 2 ) 


piGaNi 


p W GalnN ig 


Au(4nm)/ Pd(2nm) 


41.1 


20.1 


Ni(2nm)/ Au(4nm)/ Pd<2nm) 


41.8 


20.5 


Pd( 10nm> 


CO 


22.4 



dcD^1?{is 4 8StKS*ffl^r N 0. 8mmcD:/P- 40 
-?mm~C\ 1 0mA©«!![*SSLfc«^OpfiI«S©^ 

its, ^i nm&m<D P 1 o t ^©ass* 

■f &Au (4 nm) /P d (2 nm) t, N i (2 n 
m)/Au (4nm) /Pd (2 nm) ^ P d (10 
nm) £<D3Wm<D&mm%MWco 
[0 0 3 8] ttffiM<DG atifrZft&pmxyZthm 

±ic P mnm^Bs^ t t*. a u / p d #» & a $ 

p WtflH5±tf N i/Au/P dfr5%3 pflMflBc^ 
t^T\ 4 1. lD/cra 2 fe,tU : 4 1. 8D/cm 2 t 50 



[0 0 3 9] -7?s $ 1 ItiffiW) G ao. 8 5 I nui N 

^BaapH3>^»hji9±fcAu/p dfrsasp 

flWS 1 0 %^bfc^a-ta, 2 0. 1 Q/ cm (D 
i&^y-hmfL^mLfco %fc, Ni/Au/Pdfr& 
a§ pflM8i*3<fct;P d*»5ft* pttttltefe^rfe, 
152 0 Q/cm 2 cDffiV^-hgifrg^Lfco ilcDJ;^ 
fc v SB 1 *MBg»fcfeV»Ts Ga».« s 

I n o.i5 N^^§pl3^^M9?:ffll/« p 
fM<l 1 002/- hfiSt*^fcjt^T©< d fctf 
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[oo4o] s/c, m i mmtmmtfj*- 
\c$5^r, pfjA-y fwm 1 1 tnmmm 1 2 tom^ 

ffi5 |*«E*0Jj(lirr3 CtlcZ-^X, ® 4 7 0 n m©S 

[0 0 4 1] ±fH©H^c*5V^T, pffl*I£:U 
T 1 0 0 n mOiSv^JI^Wr ^. P d fcffi^fc* -g-fc 10 
Jd\ tti^M*<fc0^l*Simi©^tfc'^T, pfM 
ffi©^-Hg5nfct 1. 6Q/cm 2 £{gWI£^L 
ft* LfrU 1 0 0 n m©Hi?^Wr§ P d^fflt^T^ 

^Lfcj;5fcs pWt&$ 1 0 nmOTCf^TMt 

[0 0 4 2]'fgl§IWgt!-£^ ±fB©<fc?{C, GaN 
£ 9 feAy F^>-y :/©/>£</ ->G a o. 85 I no.is NfrS 
^pS3>^^M9%ii«ctia^t, pin 20 
y$thm9<D*-vVrmm%:, G aNfr5>&£p§U3 

v** fjh©3p* u rsffi <fc 5 feffi < t% d t^T't 

5„ ^-tlfc^oT^ pm^y^ir YM9 tpMMMl 0 

©*£*, i%-&m.*nz>z£tf?%%t£&ic, mm 

[0 0 4 3] ±IB©<fc3lc, 
G aNiH/^F^-yy^MV^G a..* I no.is 30 

Nfrt>%%pm?y$5hm9*mtfz>£tic£?x, 
n y * * Faomscewsj: d few < -r * c t 

■So 

[0 0 4 4] £lH880&B-?l3U ±fB©£5fc:, 

pi^77 KM 7 pSn:/** hJi9 £©H8fcJ&££ 
ttfeG aNfr5&.5p£WKJf 8*\ G ao.os I no.is 
NfrS&Spiyny^FJf 9©/VyF^>>y7t A 1 40 
cos Gao. 9 5 m^ftZprnt^v VMKD/^y^^ 
y7£<Dtpffl<D^yF¥w7°ZGLX^%<Dr*, pM 

tpmm8ic&*), pm=iy$tbm9tpm? : 7vvm 

7 £<D^y F^-v «y 7©**K**firr* c fc*«Tf t 
CWCJ:^ pl3^^M9^Bp!^7-yH 

[0 0 4 5] Hfc- < fctfi2%#IbT, ^1H 

©WlDSSfcOlf^TKIjlirSo £f, M0VPE& (M 50 
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etal Organic Vapor Phase 
Epitaxy: *«&Hfl££ttftffl/85&) 

(He :$50%) NH 3s r-V^;l/7 
;l/5-7A (TMA1) fc.fctfhU^^l/^U^A (T 
MG a) fr5ftSjgJB#*k*/B^-t\ ^77^7a« 
l±t> IMUSAOA 1 G aNfr&ftSffifi/Vs^rl 

[0 0 4 6] £©^, StfSBff&K! 1 1 5 O^OJjM&R 
J&SJSfifcfiHS IsfcVmXs H 2 fe«fcD*N 2 frSftS^-ir 
U7;tf7 (H 2 :$5 0%) NHsfeitfTMGafr 

T\ ffl|/^77|2±fc, *^©7yF-7GaN 

[0 0 4 7] fg^Ts S«ffi£$J 1 1 5 OVOM^b 
m&^\cUnLfc^mX\ Hz *5£tfN 2 frS>&3^-¥ 
VTtfT* (Hz : ft 5 0 96) £s NH»43<fctf TMG afr 
SaSBeS^fXtx S i H^6a*K-/^h*Xfc 
^ffli/^T, *93 jim/h©jS©fiK^ ft^y77H 
3±lc s I1ISAOS i F-7G aNib^^nlnv^ 

[0 0 4 8] &fc, *«S£ft8 5 0°C©#ISH/£S 

?5fX (H 2 :^1%~^5%) fc, NHi, FUx^/kff 
U7A (TEG a) ^.t^FU ^fH^A (TM 
I n) ^e&SJg^X^^fflV^T, 150. 4nm/s 

F-/*GaN^ft*IHi5a (6/f) #ISf B © 
7>-F-7Gao.B I n 0.35 N^6aS#FJ15 b (5 

^fiirrSo ttt^T\ MQW5SJW5±fcx »0. 4n 
m/sOMfiSt\ <«S*©ryH-^GaN*»6a 

[0 0 4 9] C©« N 1 1 5 0°C©J£|£H 

**iB«fcfia*Lft«»ex H 2 fe^t/N. jb^&ftS^ 
UT^fX (H» :f?Jl%~&3%) fcs NHs, TMG a 
fej;tfTMA l^5>^:§®»^Xfcv S/^n«^>#5?x 
(Cp 2 Mg) *>64«Fw^b^ 
»3ftm/hOa»ajK^ «9W6± 
fc, W&g0>M g F-7A 1 o.os Gao.05 Ni^ftSp 

HS^X^NH3*3«tt>*TMG a^B^SJl^yjX 
tc^xfef^ *?J3 ftm/h©^55IS^ m©Mg 
F-7G aN5b^ft*pMPfiai»8%^-rSo 

[0050] ^fc, ss?aa*«8 5 o o c©¥shj&k 

75'7 (H* : %3 1 96 — 5 96) NHk TEGafet 
t?TM I n^5a«iRJSjBrxi:H Cp 2 Mg^P.ftSF 
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p9WHI)i8±fc* Mg F-7G a in I no.» Nfr5> 

a*.pa!3v^^h«9*»jjrr*o cct?, fsimt 

ft 1 1 5 0°CfrZ®8 5 0°CimUt^m^ A 1 o.os 
Gao. 9 5 NfrbftZprnt^v FJf7±fc, A UM^r 
£££^G aNfr5ft«p$!*liai8tf#j£3tlTVS 

p^^^y Hji7©aiB*iHeK , r*©*i»ih , r* 

cfctftNTSo cnfc«fc»K pln>^^ hJi9*>5 p 

[0 0 5 1] COft, SJStt-T^-yH-Ax-y^y^ 
(RIBE)Sft2*^T, pSny^^h^9, p 

[0 0 5 2] fbt, EU*J:tfB2te^ , f«fc5fc N X 
SUSfiSftHfc/BVT, pia>^^ hJl9©±ffi±<0 
Si^SncPditl 0 afc«fctf AuKl Obft^ftSp 
HHffl 0*Jg*T*o ^©ptlW&l 0±lc, Til 
1 1 a&cfct/Aulill 1 bHftSpfr^Ktil 1 

^•r^o f-y^86 oo°c©taei:«a-r 

SCfcfcioT, pMWIl Ofcitfnliil 2*. 

wFtipiirn:'** hM9fej;t;niy3y^^i>M4 

[0 0 5 3] ««lc, 7^9^7, #4i/>?S3i:Zf7 

W4 0 0 p mtDmgJEfifccDf-y 7T#ftfcilt?8*£ 
ffdo £©<fc-5fc:LT\ 01fe<fct/02fc^£ft3<fc'5 

&n i mmi&om;#j*- ora led^ 

[0 0 5 4] ±B©±5tLT^nft^l 

Hfe-t-;!/ f* 2 o o ^cMaoias^fc^^s c 1 1 

ioT, »13HaB5»01lftLED^^*LED9> 

[ o o 5 5 ] sg i mmizm-ete, ±m® x *> 

^y K»7fr6pfia:/#*m9*«ft«*r*IK 
fc, 4=-+ 'J 7^fZ<0*3Rfiia*fi< f 3 C fc «t oT, 

u r mm<D P M¥ w&)f (7~9)%#s<:tm 

■So 

[0056] mzmmm S3«, *^w©m2H 
fl&jBtgfc i § «jfc^-r cmn led??*?) 
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i£^T£ 9{£ifgf£[<D7:/ F-7G a 2 4«£L7c 
[0 0 5 7] 3cf\ H3*#8gtT, £2*ffiftftk:J: 

03fc*Ti;5fc N "9-77-rT»S2 l±fc, ftl On 
m~ft 1 0 0 0 n mcDJi@%#-f 3 S i Nfr SftSSy 
•tf-JBtt dM) <D^Xt>M2 2t)\ ft 7 /im©iSm 

10 vx^i2 zmm^hfc^y 7 4 rmm2 los^t) 

[0 0 5 8] ?©^^I2 2mcm&LrcV77-<{7 
mm 2 1±fcS, ft 1 0 n m~ft 5 0 n m©8IS*#"r 
3A I G aNSftSG a N^S*«ffiS^y77M2 3 
W?ntV^. ^LT> fijg/ ( ?v77'Ji2 3±*><fc 
0^X^12 2±{ctt, vx^ii2 2«rafeii^i:d 

Sfil^y 77l 3 fcit^TffiK&cQ 7 > F-7 G a Ng 
20 2 4^M?ntl / ^„ 

[0 0 5 9] *-LT, rvK-^G aN!2 4±tett, 

t^urf^?^ ^mm^np cmqw) ^15 
[0060] <:c-£\ z<Dm2mmmm-eiZs mqwh 

ftHl5fct, 60©7yF-yGaN^5^1IIl 
5at 5007> F-7G a 0.1 Inc.. Nfr5ftS# 
PIl 5bfc*^SU:!BMI*nfe«BS*WrSo c©«fc. 

30 5 aafig***r s m q w&ytm 1 5 tc ± o t«^M6*ss 

a*. MQW^6Ml 5 a, * 

[0 0 6 1] MQ.WSSMW1 5±fctt, «»16, pS 

ks 7 « *tf pffltfiwi 8 jw&asntvs. p 

S«l8±fct4, ftO. 3/tm©JIW*#r*kl:fe 

fc, ft 5 x 1 o 19 cm' 3 <d Y-vyyws&rsmi x 1 

0 18 cm" 3 CD^Vrmm^-r^Ug F-7Gao. 92 
I n o.o* Nfr5&3pH3;/#*h01 9*^fiK£ttT 
**3> pla^Ml 9«, *^HJ© Tny 
40 ^^hHj ©— fif|T?afe«, $fc, §g4*5<fctf6~8<7) 

[0 0 6 2] %fc, 2:O^2*fl0gj8Tfttx GaNA»& 
=S:*p!H>flISUi8{4x A 1 o.o 5 Gao. 95 NfrZft&pm 
^yKlVO^K^t?^, G a 0.92 I no.os N 
^S^^pMny^^hjii 9£D/ < :>'F4 i >>y7i:(D[p 
F4^ 'y^ttS. 

[0 0 6 3] fOplla^^Hi 90±B5±fctt % 

mimmmmtrnms ft 2 nm©i«?*w-rsp dKi 

0 aift4 nmcDSSJ¥%#-r5Au^l 0bi^6« 
50 $ ft 3 p Ml 10, *3<fctf\ ft 3 0 n m ©Btff£#f 
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£T ill 1 a fc!U5 00 nm<D®l/i£*f 3AuSil 

i b tfrt>mi&isft% pM^v mm 1 1 *w*nr 

WH4?)SB:tt, $ 5 0 0 n m©JU?%#-T« A 
1 JK^6ft« nfldWS 1 2 

[0064] ±etfcjB2*aBBiw)a}tt^^*-H* 

^fcfc'^T, pfflil^y F«il 1 1 riMMM 1 2 fcfiDH 
lcmft\ZMl£%WM Lfc t£?>, $ 3 9 0 n nKSDKS* 

©Gao.K I n oca Ni^&ipln^i' hill 9± 10 
t p ftWS 1 0 £J&£ Lfc*^ G a N 6 p 

7#*FJf±fcpM«®£^Lfc^fcifc^T, see 
[0 0 6 5] £2*ffl&Nrc& ±13©*$ fc^ 9i A 

«8g»o«ia^y7ri 3 \cit^xwm<or> f-7 

G aNI2 4±fc* #14, 6-8, 15fe<fctfl9 

^ o~i 2t*&m?%<i£ic£?T, mt 
[0066] sfc, mzmm&m-eiz, mimmmmt 

mm, GaN<fc5fe>'^F*>>y7 0 0/jN*V^Gao. 92 I 20 
no.o 8 Ni^B&SpSa^i'Hi 9W«ci:k: 
ioT, pM^^^hSl 9©3r^U7gg^ Ga 

Nfr&fc* pin^^ F/f ©+^ uri«s*D t>is< 
9tp mmm 1 o t©!?®©/^ Fnss«Efi?af'*s e 
tt*rr* p ares lotoay^h tfflR*/>s < -r 

[0 0 6 7] Sfc, 92H3f5^T*«, ±iE©£?fc, 30 
G a N <fc 9 F^rif V y<D'b^^ G ao.o* I no.os 

Ts p§U37#*FMl 9<DSM£2ifi^ GaNfrB 

cruets, pffl^y^^hjii 9«t?«^ 

[0 0 6 8] £2&a0£Hrc& ±IB©«t-5fC 
pf^7f Kl7tpl3V*^hfil 9 £©»£}&£ 
?nfeGaN^5ft«pStflBIi8^ Ga... In 40 
o.os N^^pI^V^^Ml 9©/^^ F*>-y7° 
iAlo.os Gao.os NfrS&Spl^^y FJl7©/^7 
F^'-V yftOtpWO/^> F^> -y 7^ L T ^ S © 
T\ pS*raM8fc<fcD, plnv^^Ml 9i:pS 
^77H!7i: ©/^7 F3r -v >y ^©^REK^afiH-S £ 

ttfT°%%o <:nia^ paay^^ fjii 9^e>p 
[0069] 0 4 —E 6 *mm<Dm 2 mmmmic <t 50 
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saw***— K*y wled^t) muttm 

JKl/t\ JS2*WKIBteJ:*a)tt^*- Fig? (SSfl. 
[0 0 7 0] $f\ 1r77^7»«2 l«±ffi±©^Si 

fcs i nsi (BB**f) *^j«Lfeft, s i umoffig. 

Itifc^XF (Hattf-f) fits * 

©l^7XF£VXi7±LT, SiNl^x-yhx^f 
Vit5Ci:t±-3T, 0 4 fc^£ti3 <t 5 &X F ^ 
7t£©VX^g2 2%J&£fSo CCYX^l22it 

2 1 fcOfflfct- /^W^*^-r*«fc5K:, 

2HoMnaK4 N fet^fs -9-7T-rrsK2 10 [1 

1-2 0] 73lRl*fca^7 7^7*«2 1© [1-10 
0] SlSlt^jWSCiWSl^ 
[0 0 7 1] COft, H4tSt±5t, VX^S2 2 
Wfc®tBLfc-9-7 7-r78«2 l±fc, »5 0 0°C~8 
7 0 0°C£>j£fi&g-C\ A 1 G a NSfcttG a Nfr&& 

C0 0 7 2]*t, 05fc^r<t?k\ MOVPE&g; 
fcttHVPES (Hyd r i d eVape r Phas 
e Epitaxy; FMfflfiSMrS) ftH^ffit^ 

7g 2 3 ±te % 9 5 0 °CH$ 1 2 0 0 X;©figfiiSfi 
T\ Ty F-7G a NS 2 4 «HR«DSr|qUSS?««. 

z<dm&, mm^nrdm^ 7 rs 2 3 o±ffi±te* 

l/^T, 77F-7GaN/f 2 4& s Sf, ±73[Rlfc^M 

SPftififc, «fffi^=ftJ^K07 r-fe v YWm<D7y F- 
T'G aNi2 4 a*fr£g2rn-5££&te, ffla^y77 
2 3 ©±®±0#-> W^*fflT©ffi#fc/J\2:S:7 
7^r>y h«3i©77 F-7G a 2 4 b*^^*ti 

-So 

[007 3] 25.^ 77F-7G aNM2 4 a (24 
GaNl24a (24b) &«7aftfc/£gLT-£rft-r§ 

S7VF-7G aNS2 4jW&8*ft« 8 
[0 0 7 4] S2HIiitit ^77^7112 1± 
fc, ffi^^y77ii2 3%/TLT77F-7G aNl2 
4*MtSCilfc±oT, 77F-7G aNJ!2 4© 
*S*j«S«ME3tsn«©^ ffl&'^yyrmz 3©±Tja 
lOt-^-AVj'STO^fcr ^ K-7*G a Ng 2 
4fr&£3/h£ft77-tr<y h*#<Jg*r*C 
§o H(Di:^lc{&U^y7 7MZ 3©±ffi±tc > 77 F 
-7G a N»2 4 3^&as^<©7T-by h*3gj*"T* 
iltfc<fc-9T, 77F-7G aN!2 4©$g&, ^gfi 
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-e\ mmmmi * 1 o 7 cm" 2 M3a*2nfc7>F 
Co o 7 5] ^tc> h i \CTnhfcm i mmm<D^m 4 

T> 7yH-^GaNl2 4±lc, nM=iy$2hM 

4, MQw^fe^i 5, umm6s pMtvvvMn. 

pSWKW^ *5«fctj\ D5X10 1 ' cm" 3 WtU7 
*e**rr*Mg F~:/G ao. 92 I no.os NfrB&3 p 
Sny^r^hgl 9*J&Sl/fctfc pl3>WMl 10 

9, ps*ra®8, pmtvyFMs umm6, mq 

^<Dpm=iy^^hmi 9± 
ic, »i-*»piBo«Wii o~i 2*jg*r*Ro^ 

D-bX^IWI^O^D-bX^fflt/^T, pfiW&Kk piJ 

[0 0 7 6] ft*. c©S2*M0^HfiD^'n-b^fcfe^ 
Tfe, pl3^^ Fill 9<0J&j£B#fcs 20 
1 1 5 0*Cfr5*?J8 5 0"CfcB?gt^ifc, A 1 cos G 
ao. 9 5 N^6a5pI^7'yKi7±t, A 1 IB$£# 

t\ p ^ *y FJi 7 ©ga^gstr « ©*g&ih-rs e 

fctf-et-S. CftfcJ;^ pSny^ FJfl 9fr6>p 

§y*v<y Fji7'Nwn*«iiBc«f«sa«*j:DfflajE , r 

-^^Ctm^o 30 

[0077] *i«c, jg i mmmtvms x^-r 

<o^y -fmmcm^m^n ? c £ fc £ d , a 3 k^s 

[0078] (M3mwmwo H7 a, *mn<Dm3m 
mm^^mt^-t- m^^LTc±mmx% 
% o c ©jg 3 nsBBji^tt, $ i mmmv P mm 1 

0 (b«t> M S^O p M«8S 3 1 %Bm Ufcffl** 40 

[0079] ccd^3 uss^n-m, m 7 tC^*T<fc 5 
M'smm^m^x, pmuy$>?ym$±te, p 

Snv^i' FJi9©±ffi©*<Jl 0%^I^9t, *&i 
0 0nm©JSJS*W^*Pd-Jlt^ P d SlilfcJ&jJ 
Sftfcgll OOnm0HSS**"r«AuKfc^54*p 
#J*S3 l«Snt^5o ££>pM«l3 ltt, « 

siiaics «s* { «j«*tiTv^v^**iRri&5j:niiBi* 
<d p mnm 3 1 %Ms%-f & p d m&zxf a u am, $j 2 50 
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0 /im<E>*«i|Hfcx $5 0 /im©*fflfflffi|li£**rs,fc 
fcfct, m 3 0 n mOSIJi^lrrs TiK, $ 5 0 0 n 

mvmmmtz a u ju:fr&**stt* p«^v f« 
wo rabttt§*-r*«ij ©-01***0 «fc H3 

flSMI©pfflJ«S3 pH^y K«S3 2«^ 

<vm<oim&. m 1 l^s 1 mmjBmomt^ 

[0 0 8 0] C©*§£\ pltei'** FJl9*SMr*y 
TUfiOGao... Im.il N*JS^T"J&£"f*Cfcfc<fc 
oT, pS!3y#*h*9k:3B^*«t©aiR«**< 

nctA'ftsof, p mnm 3 1 ©*s!se§S£;&+ 

ff£iBfc:WllE*ijirrc fc^Tf**. 
[0 0 8 1] ®3HSBgl6T?lis ±IH©<fc^fc, pin 

§<fc5fc, ma«©p««@3 l^^-rac^tc^o 

[0 0 8 2] *fc, J93ftBB^IB7a, ±IH©i;5te, 
pSny^^ FJl9±fc, WMcDBm-snr^K^mB. 
Jtmt% M Btt© p flfWi 3 1 *J&8fS c 
fci^T, p WH 3 1 oiWIWWo»»***ftW* 

(l^j 2 0 0 n m) -mtitfrzz. fc^-e*§o ^ftfoX^ 
x, p mmm 3 1 03^- f gm* <fc 5 {g^-r a c t ^t* 

[0 0 8 3] Sfe. ^3SI»^{i, H»gJ: 
RHI, G aNiH/tyK^ty/O/J^^G a».. f I 
no. 15 N*f»6ftSpSl3>'^^M9*KW-*<ltte«fc 
oT, pi£i;/#^FJf 9©4^V7»g^ GaN^ 
pin ^ Fl©*^ U 7HS<fc 5 kft < -TS 

c^m§o ^ntcior, pm^y$5hM9 tp 
t^o cnfc£9, pM3y^^Fi9i,i7ttt^*-r 

fete, mmw&.m& <?%£ttf-?%% 0 
[0084] ^3%n^ai-p^ 

Rfll, G aN<fc^fe^>F*>>y^cD/J^i/^G ao.85 I 
no, 15 N^5*§ pM^V^^ hm9*Witt%Zt\c£ 
•oX, plnv^^ FJ19©*SSe»fi*H G a Nfr>& 

as pin hm<Dnn.mm£ *> t «< -r* c t 
i^-fcj£^ d *w < 4*0^ m-%.mt*%% c tit 
[0085] sfc, »3^jBgg»-ettx wzmm&mt 

Jgja*n^GaN^BftSpM*HJi8^ G ao.ss I 
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no. 15 NA^^pSny^^MgO^F^f^ 
£ A 1 o.o5 Gao.95 N*»6a*pS^9y VM7<D^> 
F=P> y ^©tpM©/ 5 ?;/ F*> y ^WLTi^© 
T\ pSff'IHW8fc < J:D, pl3^M9i:pI^ 
v y FM7 £©/s;y F^> v yof9MI*i*ftrr* £ 

CtlfcitK pl3^^M9^5pI^ 

So 

[0 0 8 6] C^4*JBglB) H8tt^ *aWO»4* 10 

So c©SB4ftM0g|R , ett, Ili»IOpltii 
0 ©ftfr D fcU < L«© p MBS 4 1 h1tW*7fi 

[0 0 8 7] C0$4&SBg«rc& 08»f£? 
fc, pSJny^^hJ19±t, ftl 0 0 nm©JSflG&W 
-TSPd^i, PdMti^nftglOOnmCl 

w**rr s a u flat ^ 6 a < l#;© p urns 4 1 
^?nt^?o ; e©pW*S4 i©±ffi±©-gpfc 

B\ IU3 0 nm©JUP^^Tf3T i IU5 0 0nm 20 

<Dmmttm?% Au«fc*»&#ba«n« p«/<y f*s 

4 2«?tlt^5. ft*5> p$l«l4 ltt, *5IHJ 
© n*M6tt**T*««J O-0!K?*3o */c, H4H 
SMI© p «1M 4 1 *5£ tf p «rt >y Ftttt 4 2 £W© 
SKhOlBStts H l l ^BKi5I>©£§7^V* 

[0 0 8 8] ^4HB605J|T?tt, ±f3©<fcdfc, pgun 

^*^FM9±^ ««©^£ftT^fti/«£W-f 

Ts ?QpflMS4 1 ©^SntVft^flWfcfcH-S 30 

pflMflH i^#-e©^©jiiS^i^±^§j:i:^7? 

[0 0 8 9] Sft* £4«nBgMTC& ±IH©<fc5fc, 
pffi=iy**FJB9±fc:, MSCJftSSmvft^lHW 

^irr * * ^ < l^© p mmm 4 1 *j&s-r * c t 

fcJ;^T, pfl»ii4 l**t?ft£* GS&2 00 nm) 

■p^-rscfc^T?*So waot, pisii4 1 
[0 0 9 0] %tcs ^4iffiiitii, m 1 mmfcmt 40 

RFfe G a N«fcDfe/^F^y :/©/>£(/•> G a o.ss I 
no.i 5 N^6ftSpS3^^^FM9*»W-Sci:teJ; 
oT, pM3y$tr-hm9<D**rVTm&*. GaNfr 
5ft3 pS^y^^ hJi<0**Ur«KAD %»«<f 3 
CfcffftS, ^-ftfCfcoT, pSny^Mf 9£p 
{g|«S4 1 £(Dnffi<D^yYMM*mt-2&%cttfx* 

a p utm 4 1 £©3 * h < f a c £ # 

t>ic, BitE*fi<t4ci:m4. 50 
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[0091] m4Hj£^iS7?i^ mimmmmt 

MM, G aNiH/^K^fy/OW^G ao. 85 I 
no>5 N^Bft«pS3^^F»9*Rtt-5ilfcfcj: 
oTs pl3^^H9©tte#S^ GaNfrS 
ftSpM^y^ FJg©W5C£aSS<fc9fe«<T3<:£ 

#T?t«o dtlfcit), p^3y^^FS9F«3T?*^ 
i^-fCjE^ 5 < ft §©f\ JS-ftf8)fc**§3 C fcj^ 

[0092] £4*wBtt?& mimmmt 

mm, pS^9vKJl7fcpffl3^^hM9fc©IIBlc 
^J*Sft;fcGaNfr6ftSpS!(p|8J«8*^ Ga..« I 
no. 15 Nfr5ft3pU3>**FB9©.rtyF4 i irv7 
i:Alo.o5 Gao. 95 N^easpS^v FS7©/^ 

pM*HS8fcJ;D, pSny^hgg^pil^ 
v v F® 7 £ <Ot\y F*> -v 7 WMfc*»ftrr S £ £ 
tf-C*So cWcfctK pSny^^M9*^p^ 

y y vm 7 ^miznmcMir&im*w&?z c tt? 

-So 

[0 0 9 3] ($5£ffl0giD H9{*. *SKB©S5H 

%o c<om5mmmxit, mitmsmtopwuLi 

0<DRt> V 5.7>it (meander) ^© pMH 

-So 

[0 0 9 4] C©g!5^&£0^T'»> H9fc^J:5 
fc, pS^y^^FS9±fc, IU1 0 0nm©IK®^* 
tZPdmts PdHLhte»*«nfc*9l0 0nm©il 
ftSt?AuIti5^S:§pIil5 1 *\ pln> 

tSf ^ h« 9 ±£*e*? -r a <fc 5 ft 5 t y nx 

l/^o ^©pflj«^5 1 ©±E±©— SMctts US 3 On 
m©fl!i»*WrS T i ^15 0 0 nmCff^t 
5 A u«£fr5**£n* pfJ^y Fli5 2«J 
nT^/^§ 0 ft fe, pfi«ffi5l}is *5H9© ITSMfift* 

o-w-e**, sfc m5*ssmi©ptj 

«ffi 5 1 33 * p V F«ffi 5 2 W^©a5»©«Kfi 
[0 0 9 5] $g59EBB^i?». ±fB©J;dfc, pMn 

y^^Fji9±fcx *^©^*nrv^ftv^^#-r 

iot, ^©pffl«®5 l©M?tlT^«:l«fcj5 

[0 0 9 6] Sfcs S5HMB^1R7*^ ±f3©<fc^{c, 
piUrjy^^ hJi9±fc, *ffi©J&8SntVft^£« 
J&WT S <fc 3 fcx 5 r > ^© p fi!l«S 5 1 fcJMTS 
Cfctj;oT, p|imf5 l^Tvtftff* 019 2 0 On 
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m) -Vi&!&TZ>Ctt?-V%Zc mc£?T, p 111*8 
5 1 <Di/- hSR^J; Vl&Mt&z. £1f~e%Z> 0 

[00 97] mrc, S5tMit'tt mimm&mt 

mm, G a N ,fc 1 7 /©^^ ^ G a « I 

no.is Nfr6&3piyn:/^ hM9*m<>7Z>C £lc£ 
-iX, piy3y^^hS9©*-¥';r«iS^ GaNfr 

fete «iwjE*fi<-rscfc^T?*s 0 
[0098] H5^M^-e(^ mimsmmt 

mm, GaN^^fe/^H^y^/J^^Gacss I 
Wpfay^^ FJi<D*^{£3f fi£ D t>B5 < T S c 

[0099] tfc, nsn^in?^ mimsemt 

mm, pMtvv VM7 £pM=iy$? Wi9fc©Mte 
Bl£l£tircGaNfrt>&Z>pMtp®S8t>\ Ga.. !S I 
no. .» NfrS&*p3!3y$f* hS9C9/^F^>>y7 P 
£Alo.o 5 Ga..» Nfr&fc-SpS!*^v YM7 <D^> 
F*> y?t<DipW®rtV F*> >y T^WLT^-S© 
T\ pS*M»8fcJ:D, pM3y^^hM9i:pS^ 

v v ks 7 1 o/^y f*> >y ?<D^mm*imit% C £ 

tf-e#*„ Cftfc.fc'K pM3>"^^hS9^?>pSJ^ 30 

^ -y fs 7 «c*hr zwmi&m- % c t & 

So 

[0 10 0] GgeftfflftK) Hi 0»x $f£0I©lg6 
MBIBIc ±aSBt^*- FSt? ORAL E D^y 

•f) *mhrcmmm-e%>z>o sit. hi 11$, mi ok 

0t?SSo Hl0*5<fct/Hl 1 £©^6H 
p8!#IBWH5J:tf plny^^ hJlO&j&HSgUfeffl 40 

[oioi] st\ hi o*3<tt;Hi i%mmhT, m 
^7r-rr*S2 io (oooi) s±k\ !9i 

0 n m~$9 1 0 0 0 n mOBtgt^fS S i N*>5ft* 
a^U-Jfcfi GS!^«) ©7X^12 2^ »7 /im® 
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i@<fc (? fc/Jv£ <^i? lcMSnt^5o 

[0 10 2] ^C5VX^M2 ZmzW&l>fz*y-7747 
WM. 2 1±ttt, 19 1 0 n m~i£9 5 0 n mOK^fc^t 
£A 1 GaN£fc«GaNfr5fcS®i&rtv77ji2 3 
*^*nTV^5o -€"LTs <8i&/^77jl2 3±fe«fc 
tfVX^S2 2±fctt, VX^I2 2 5 
fc, J92/im©||t»*Wfafci:t.^ glgflBHRD 
i«B/<v 77M3 Idt^XimftXDTy F-7G a Nil 

2 4!&wnnf^. 

[0 10 3] ^LT> 7yF-yGaNl2 4±lc(i, 
IfaS nmOmmcoaU^ir^ G e K-T'GaNfrSfc 

#*F«4«, nI^77KMf««i;^« 

[0 10 4] nM=iy$l>bm4<Dtiffi<D±m± 
©Bff^ffifcSEftW*J:dfcx MQWSBtJil 5#Jfeit 
^nTV^o COMQWSB1511 5HU »5nm«DSig 
^W^f>60cD7>'F-7GaNfr5>&3gSJil 5 a 
fc, $95 nm^i?^#-r^5 0(D7yF-7G a... 
I n,.» N^S*5#fS1 5 bfc*^Sk:atl*nfc 
S5i*W-r§o c©«i:5aiB«*Wr«MQW^)tBl 

[0 10 5] tC^ ^6SfeSS^t?fi> MQWfSftjl 
1 5±tefi, MQWfSfcSl 5 <DmM,<D£it*®i±t% 
Ittblc, mi On m©^JP*#f§M g F-7A 1 0.2 

Gao.. N*»6a*fiiwi6 6«qpjis«n-rv>*. fiW 

Jf66±lcti, $90. 1 5 /imdHJP^WrSiltfe 
fc, $97 x 1 0 19 cm" 3 © F-tfy^Sfei^l92 x 1 
0 18 c m" 3 <D^ V 7mm*m~f2> M g F-7 A 1 o.o5 
Gao.os N^645pI^7-yFl6 7ts 87 0nm 
©HS*#-r§ti:fefc, 192 x 1 0 18 cm" 3 <D**rV 
7mS.^t^7y¥--fA I0.01 Gao.00 N**&as 

pIW>yK!6 7B, rj|J 2 

gj feictf r^v-yFMJ ©-MTSDs pl!*WMi6 

p^*raM6 8±fc{i, »3nm©||UKtr«itfe 

fc, $95x i o 18 cm" 3 <d*v v rmmtm^zr y f 

-yGao.oz I n o.o3 NA^feaSpSaV^^ Fii6 9 

[0106] memmmtDpm^mme 8**tf p^ 

§o «10»^, SSF-lfyy (modulation doping) 

pi^'y FM6 7^P> p§U^«6 8 
**tfp3!3:/**H16 9fc*-;i/ GE?D « 

n%>(DT\ pm<p?$m6 8io&rjpm?y$thm6 9 

[0 10 7] Mtc, C®aS6*SBBIRT?l4* Alcoi G 
ao.99 N^5*S pM^KS6 8fi, A 1 o.o 5 G ao. 96 
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at. 9 2 I n cos N^e^^p^ny^^ hS6 9<D^y 
F*> y^fc©*BI©/<>' F^fy^Wn. 
[0 10 8] pl3y^^M6 9©±I±fc(i, ^2 
n m©JHJ?£:#T£ PdllOat, 15 4 n m©SUS£- 

wrsAujiti obt*»6««*n*pi«Ki o*«& 

f»^M# (-S-ftH/?IU6nm) T«*tlTV^. 
[0 10 9] 01 OfcitfBl 1 fc7Ff<fc5fc, 

p Mli 1 0 ©±ffl±©— ft Pfc «, $J 3 0 n m©J31J5£: 10 
=PrT£T ill lat fa 5 0 0 n m©KM*#*r* A 
ull 1 bfc*»e«««n*p«^y FWl l*W 

^^hM4S"e®-»1IW*«|lji**tLTV'»*o *©nl 
3>*^h*4<D||fflLfcaiBfctt, $55 0 0nm©li 

jp^wf s a i mfr eas nitres 1 2 jwaasntv 

[0 110] g?6*$!^ilT'fci, pMZ^y VM6 7Z 
pl3^^H6 9i:OlBlt^nfeA K« Ga 
o.o9 N*>5J8:SpS!ff»iaB6 8^ Ga... I no.os N 20 
fr5*SpS3>'#*FM6 9©/n/K4 : -lrv7 , fcA 1 
cos Ga.* N*^4«pl*7y Ki6 7C/^K* 
^^©^©^F^ryT^WLTV - ^© - ?, p 

y KM 6 7 t©/^ F4^> y y©^aGSfcfcM;ftrf * C 

tapes*, ^©isis, ^ea^iflLh^sct^-e 
[oiii] £6ragMrc& %z2mm&mt 30 

pm a l HWPHWJWffl/^y 7 r M 3 ttfc^TffiKffl 
©7yF-/GaNS2 4±fc, #I4> 15, 66, 
6 7, 6 8 *5<fctf 6 9 i:, §ti 10-12 i^Mt 

[oii2] ® 6^68^18^ mzf&emz. 

mM, G a N ± 5 t^y K^t y^S^G au I 
no.08 NfrSftSpS^y** hS6 9%Wt&t tic 
<fc-pT, pSny^^ FM6 go^tU/iSI^ Ga 
Nfr6££pI!3y#v~FM©4^y7Jgg£9kft< 40 

9 pM« i o £<Dwm<D'^y Fiit^ffKti c 

pMMM lO^Ony^ hSat*'.hS < f 

[o i i 3] *fc, m6mmmm-eit, mzmm&mt 

IHH, G aN<fcDfe^yF^>>y7©/h?V^G ao.92 I 
no^ Nfr&ftSpl^y^^ M16 9*RW-*Cifc 
<fcoT, pffi3^^hM6 9©«»e3»g*, G a N 50 
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[0 114] HI O^tfll l^#itT, 

6*wpttfcj:aa)tt^>r*^K*? ^led^ 

[0 115] $t\ ^2Hffi^il|Wl«©»ji7D-bX 

*m^x, ■9-77-rr8«2 i±fc, #122-24^ 
«fct>*4^^-r^o 

[0 116] £2£ffig*£fflfe »«fi£fa 
8 5 0°C©#i^j3)c5figfc^Lfc^-e, Ha*5£ 
^N^^^^VT^T. (Ha :fal%~fa5%) 

NHa, TEGafe«fct?TMI nfrS&SI^Tjy, 
fc*WT, 4 nm/s©J&RIfi-<?, n§«3y 

^hS4±fc, *»«©ryK-^GaN*6a*» 
SSI 5 a (61) £, JMSHOrvF-^GaM I 
n».9 N*^S:?ftpil5b (5M) fc£3SfcJ«g 
S^StfcfcJ;^ MQW^Ml 5*^j«f So ^© 
f£, H 2 *5<fcO : N2^6«:S^-V 1 J7^X (Hi :ftl% 
H93%) fc, NHs, TMGaSitfTMAli^a 

ffll^T, MQWfgftJf 1 5±Jc, 150. 4nm/sC| 
**&ffit\ *BIOMgK-^Al« Ga... Nfr5>& 
3«flW 6 6 «, 

[0 117] COt, £#8S££gll 1 5 0°C©¥$g B B H 
&BMmi£$ffiL1ttfMkV, Ha&it/Na A»6ft**ir 
U7;tfX (Ha :ftl%~#&3%) £, NHs, TMG a 
43<ktfTMA l*»5a*»Si!fXfc, CpaMgfrSft 
5MVh^i*fl^T, 153 (im/hOigll 
1?, {£«jl6 6±k:, l|ij|@,f|©Mg F— 7 A 1 o.o5 G a 
0.05 Nfre>&3pM^v-y FM6 7*^^*. ^©p 
v v KM 6 7 _fcfc, fa 3 n m/ h ©Z&RJIffiT*, * 
■mtkfOTy F-7A 1 o.o> G a 0.99 N*»6ft* pS^lffl 

B6 8*^*rs„ 

[0 118] #fc % »MIS*I58 5 0°C©^ B B H ^ 
?aSfcfiUfLfcttl6-e, Ha*<fctfNa^B*S*^U7 
(Ha : *& 1 % — *&5 96) £, NHs , TEGafei 
tfTMI n^e.^SJg^Xi%Mt/^T, 193/tm/h 
©^fi^JST-, pM*BM6 8±}c, 7yF-7Ga 
0.92 I n 0.08 N^S^plny^i' FM6 9*1$!%? 
So <1CT% 96imm pS^y^^M6 9 
©J&jScBffc:, 1 1 5 0°C^&^I8 5 0°Cfc 

K^-rs^ic, A lo.o5 Gao.95 NfrZHZpMt^v 
FM67±fc, pf^7^ FM67<fc9feA 
^V^Alo.oi Gao.oo NA^^SpMfp^Me 83^A 
«nti^OT% piUy^y KM 6 7 ©Sffi^^R-TS 

FM6 9^5 pl^7 7 FM6 7 ^tl^litfc^t^ 
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Co 1 1 9] com, r i be^h^/b^t, pm^ 

y^->hM69, pS|Ep|HW6 8, p§U^yFJ!6 

h Jl 4 ©-gfSfltW&x yf-VWc «fc D So 
[0 12 0] ^LT, 01 OfeitfEl lfc^-f £5 

±S±©«5i££ffifc P d K 1 0 a *5 J:tf A u fit 1 0 b & 10 

&ftsp«!«iii o *©p«wtti o± 

T ill 1 a*J«fctfAuffil 1 bfrBftSpW^y 
FWffil 1 $fc> x>yf-y^t±D*ffi* 

hM4fc*-5v^l«MI««a. 

[0121] mmc ^s/v#fe*tf7 

#JKF4 0 0 iim<DiS;lgJEft&<D?-y~mmcm^m* 
ft?o CCD£5fcLT\ Hi O&itfHl 1 fc^^tl^ 
* 5 am 6 3ttBgiW)58»^*- F*f LED 

[0 12 2] 2Btc, ±f3©<fcdfcLTJ^£tl/cll6 

mm*-* h* 2 o o •ctaaoae^sifks^rs c 1 1 
[ o 1 2 3 ] '» 6 mm^mxiis ±e© «»h 30 

6 6 5 p 3!3 * HI 6 9 fciB&jfcS-rsiSfc, * 

ftOpa>¥«f^JI (6 6, 6 7, 6 8fe«fctf6 9) * 

[0 12 4] m7f0ffiW BS1 2tt, 4*HS©»7 
^ISBglBfc iSSSt^*- F*? ORAL E D^-y 

tern 1 ~n 6 mw&mtm 0 , p iwfs/i© a 1 ^ 
*mwtmcmt-£#tcm^<<vmic-D^rmw'?z>o 40 
[0125] 01 2*#sgLt\ 

%<> mi%MBmx\$, m\ 2 $ic, memm 
mmtmm. vyr^rmmz i±fc, as 

l?nw§o {fiS^y77®2 3fe<fct>°N-X^S2 2 

±fc«u 7x^i2 2^s*6iityj:dfc, mimmmm 

<DTSW*y 77M3 letter WtofiLVTy F-7G a N 
■ 2 4 3WgJ«*nt^*o *fc> #I2 2~2 4©« 
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[0 12 6] ZLX, TyY—~fG a NM2 4©±M± 

tmMt%£51C MQW3§ftgl 5£, £5l Onm© 
JSff**-rS7^K-^GaN^538:SfiHK)l6^ $5 

3 x 1 0 " cm" 3 © F-tfV^Ste<fctf^) 1 . 5X10 
18 c m 3 cMp* U 7Mm*%irZ pl^y F*7 7 t 
#t©JHJ*-l??&**ntVSo £©pM^yFg7 7 

#3§flJi£> r®2Sffc*5S¥»tt«j fe^tf r^^v 

FJlJ ©— 0!T?*So cCf, MQWf^Sl 5 15 
5 nmO«W**f SeocrvF-^G aNJb^ftS 
HtllSat »5nm©HW*#"rS50©rvF 
-7"G ao.i I no.9 N^5&^#Pl 1 5 b &tf£Sk: 

[0 12 7] c<n5\ S§7fyg?$iT'J*, pI*5vH 
S7 7±fc, a liM^aMWfc^b-r^itfefc, 15 

0. 3 (tmOKI^f t5Mg h G aw N 

(0. 0 5£X£0) fr&ftSpS*l!3Ji7 8*fl&££ 

ntv*„ <i©piyff^ji7 154x1 o 19 cm" 3 

© F-tfy^M*3i;tfl52 xio" c m" 3 ~|53 x 1 0 

18 cm' ! ^t';7lS*tt§. C©pM*HS78 
±fcfcfc, &1J3 nm©JjlJS£#-r3£iifcfc, 15 5 x l 0 

19 cm" 3 ©F-tf>^Sfc£r>li55 x l 0 18 cm" 3 ©^ 
^UTfig^WfSMg F-^Gao.* I n 0.03 NfrB 
ftSpS3^**h«7 9!^82ftT^So &*5, p 

mpwa 7 8 w> p 5 >y fs 7 7 & P in 

hS7 9fC^oT, X=0. 0 5^6X=0fc 
3tK«lc«ffc«nTV^*. Sfe, C©pMffHl7 8 

HKWfc, A 1 o.o 5 Gao. 9 5 N^5SSpl^7y 
Fl7 7<O^K^f -y/*}:, Gao.92 I no.os N*">& 
pin >^ * 7 9 ©/^> F^> >y ^"fc ©tpPil© 
/^K*iry^**r*. £©p SW17 8«\ 
PJ© rtfJBUij <D—$lX& D , pM3y^^hS7 9 
tt, *HBj© rny^hjfj ©-MT-fe^o 
[0 12 8] pi3^^ M7 9©il±ta, H6 

usa^jstraa^ 152 nmoiww&wr* Pdiioa 

t»4 nmO«l¥%WrSAuKl 0 b fc*»5«««n 
§p«1110, *5£0\ 153 On m©H^Wr^T 
iSIl 1 ai:^55 0 0nm©IS*t«AuIl 1 b 
fcft»6««Sn* p«^V F*« 1 1 3WP*«nTV> 
Sfe, -gP^WI^£*nfcnS3y^^M4© 
15 5 0 0 n m©KI?%W*r* A 1 Jftfr&&£ 
nllil 2A^?nTV^ 0 

[0129] %iwmmx\t, mzmmmm^Tim 
6 mmmt mm, % \ nmmm^mu^ yrmz\c 

YC&X&BSUVry F-^G a NJf 2 4±fc, #g 4 , 
1 5, 6, 7 7, 7 8*5<fc£Jf7 9 fc, $«Gil 0-12 

^ -y 7*}&mr% cttfi-VUZo 
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[0130] as7m^Mr?^ mzmamis 

O/W^Gaw I n cos NfrS&SpMny^FJl 
7 9*»ttSCi:h:«J:o^ pm^yZt hM7 9©* 

ztvmi 9 iajeitftwr sptimii i ot©3>^ 
?hg£v&/j^<Tsc^7?*So ^©ism. io 

[0131] S7.*fl0g»?^ m2mmm^ 

©/Jn£^G ao.® I n o.os NfrB&SpSny^Fjl 
7 9*K^SCtfc«fcoT^ p|3^ni7 9©l 
MfS^fi^s G aNfre>&SpS3y*^hJi©1tfC{s 

y £^ hJI 7 9 rtif«llWJ&-lcj£*' Wt<4W 

[0 13 2] Sfc, H7*«ffiT*fci> ±iB©<fc5fC, 

A l ffija* o . o 5 ft* 5 o Sf-eaEKWfcgffcS-Sfc P §^ 

iflBWi7 8*\ Gao.92 I n o.o8 NfrSftS p!S3>* 
£ FJ17 9<D^y F^'^!:, Alow G ao.os Nfr 
6&S pii^y Fil7 7©^yF*>y:/£©fM?S© 
y ^HWfc^SOf , p$!tplS!Jl7 8 
&c«fc?K pSn^^ hjf7 9£pl!7vy Fjf7 7 t 
<D^y F*> y 7WaEK*<fc VMffitZZ 
So iiftfcj;!), pia^^H79!ti^pI^7-y 

KJi 7 7 NHEn*«*fcwr*a*t* ± o ismt * c t 30 

[0 13 3] *fc, HI 2*#Bl,"T\ ftlj&BBmc 

[0 13 4] ST. ±ffibfeffi6*fil0glli:lB[I«©«3fi 
7n-feX£ffl^T, 0i2fc^T<fc?fc, •9-7r^7» 
fi2 1ifc, ^I2 2i, M/^77l2 3££ 
JBaW&fcfSo *tTx MOVPEffiSfefiHVPEffi 
&2*i^T, VX^I2 2^mM^7.^hhX, 40 
fiS^y7rl2 3^<ttfvx^l2 2±i;:, 7>F- 
7°GaNJf2 4ttWRffi%\*ll£^ik%o C©«, 7> 
K-7°GaNS24±^ ni^y*? hjf 4 MQ 
W^7tSl5fc, 7yF-7°G aNfr5>&S{£«Ji6k 
*JH3WPiaT*o =&/f 2 2-2 4, 4*5<fcO : l 5 

©*M*5 <fc tfUUPttiB 6 Mfti mwe* So 
[0 13 5] #fc* M&gfc&l 1 5 o°c<Dmmghf& 

T#X (H2 :^]1%~^3%) NH3, TMGa*3 
£tfTMA lft»Bft*flBR3lf^fcs Cp«Mgfr£>&S 50 
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F^>h^fc*ffl^T, &t!3 /*m/h©)&KjIfi 
#SW6_kfc, WaH©Mg F-7°A 1 o.o5 G a 
*.« Nfr£>&SpS!*5y Fjf7 7&JMT£ 0 

[0136] c©«> ^7afit*a, ifiisi*8 

1 1 5 0 e C©#|g B ^fiSfifc«!tLfcmiT\ H**S 
itfNi 'J 7#X (H 2 : ft 1 %~ft3 %) 
NHs, TMGafeWTMA1^6S:5gfi^ 
k, Cp 2 Mg3b>&*SF-^>-F*rXi:^fflfT> 15 
3 nm/h<Dl$gam~?, pl^7 7 FI7 7±fc, A 
lffl^*5BRWfcS<t*^rfc**gifi©Mg K-7A lx 
Ga.-x N (0. 0 5^X^0) *»6a*plIfp|HDi7 
8*»J«-r*. C©p»F^7 8©AlMtt, pS 
^7 7 FS7 7^5pl3^^ FS7 9^\|SiA^T, 

X=0. 0 5fr&X=0^£jSttWfc3E{fc£-£tV3o 
[0 13 7] 2fcfc, £$aS££ft8 5 0"C(DW6&a& 

mmwmLrzvmt\ % 6 gflreis&n&oaBfiTn 

•feXfcffl^T, p§WB9Jl7 8±t, Mg F— 7°G a 
0.32 I n 0.08 N*^aSpS!3^^hJi7 9*JgJSW 
So CCTf, ^7*fiS^HT?tts p^=iy^^FM7 9 
©J&WJfc, /SSiS£*5|9 1 1 5 0°Cfr<E>ffi8 5 0°Ct-£ 
BiSTSISfc, A loos G a».» N^^§pi^77 

FS7 7±t, a i %m^wm^mt^x^ a i 

x G a i-x Nfr p S4>PtSJi 7 8 (±S© A 1 ffljsKtf 
0) tmtitetlX^ZV)-?, pl^77 KJI 7 7©StB 
fl^Stf S © £K±T 3 C £ * 3 „ cntc<fc5, p 
Mny*?FJl7 9i)^pi^7'y KJi 7 7^ns« 
^c^TSffi^i^ffiMTSck^-zftSo Sft, p 
1^77 FJ17 7©^*teHTSffiF J 3©®ifL©{fe)0 
^fgMTSck^tS©^\ f87t»6^{gMTSc 

[0 13 8] C©^> R I B ESfcHfcffll^Tx pSn 
y^^hJi7 9. pS!*H*7 8s pI*5fKl7 
7. «»J16, MQW^Jll 5l3&ZfnM=iy#?b 

m 4 o-i«ii*xf ^>^c<fc d ^stso 

[0 13 9] ^LTs $6 1 0-1 2 
^^TS^©7°n-bXk|Wl«©7 p p-bX^fflv^T, p 
Sy3V^^hJl7 9±tc. pflnMl 0. p«^«;Kt 

fenMn>^^hJl4 ©^ffifc, n 1 2 

-So 

[0140] maun, ms'gffi&mtmn, x^^^ 
7". #4 'y y 7% <t if :7V-* > H©73 S^ji ^ 

fckA«\ -5ao«*«»4oo/im©a«jES?e 
©^ v ~7Bmcm : ?ftm%'ft ^tt^^ b 1 2 
^ ns i ^ *m 7 ^nwrnmtz^ t- f^? (^ 

[0141] (m8mmmm) mi 3^ *^©^8 
mm&mfc &%mt$-<*~ f^? (*&l e 

7°) ^Lfc»f®0^feSo 013«r#jSLT^ C©^ 
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smmmmxit, m 1 icwi/fen 1 ia»g»0*jSfc*5 
v>T> pffi*iawi«D»a*«KLfc«ifk:ov^T«aa , r 

-So 

[0 14 2] "Tfcfr^ C©»8«MBe«fc**«)tt^ 
-f*-F*FTftt/B8l 3fcjK"f<fcdfc, ^77^7S 

si© (oooi) ®±fc> mi$m&Witmn<Dffi)$, 

T> Mg H— y A 1 o.os Gao M Nfr£>&3 pMZ^y 
FJl7±fc, 7 0 n m<Dmm*ft?2> £ t fcfc, »4 
xio" cm" 3 © t?V^*fe«fctflS6 x 1 0 18 c m 10 
" 3 ©3^ V TWB&ftt SMg F-7G ao. 95 I no.o 5 
N3^&&SpS!f>BMi8 8*^J«*nT^So p 

m^mms 8±\m, mo. 3 iim<DMmtt%?%tk 

fcfc^ 155 x 1 O 18 cm" 3 © F-£ y^»fc<ktf8J8 X 

1 o 18 cm" 3 ©^tyrsi^f liwiti 

iCMg F-7G ao.85 I no.is NfrS&S p^ny^ 
[0 14 3] pM^y** HJ18 9©±ffi±fctt, fgi 

nmi&mt mm, m 2 n mosusfc^rs Pdiioa 20 

fc»4nm©JUWt*r«Auill 0 b t*»6«J«*n 
§ pftfttS 1 0, m3 0 n m©St/P£Wr5 T 

ijgl 1 afc^5 0 0nm©JUS^#r§AuKl 1 b 

fcfrBHrtsn* pfifl^y k«* i i *rcas**vtv 

* FiB 4 ©Stffifc »5O0n m'OJRff S A 1 
[0 14 4] |g8»»?H:, ±fELfc£5fc, pS 

Fjf7 tpm^y^^vms 9 £©»£*&££ n 

TcG ao.* I n o.o5 NfrS&3pMfWSJl8 8*)^ Ga 30 
o.os I n o..5 Nfr&&5pS3^i' 1-JI8 9©^>F 
^t^yj: A 1 o.o6 G ao.95 N^5ftl.pI^77Fi 
7 <D^y HspV v 7£0tpmw F^> 'y^ttt 
^SO-px pSfMJls 8fc£»x p!ny^M8 
9tpI^7vKl7 £©/^ F*> y y©^HS%« 

[0145] sfc, S8%BB^iRT*H. mimmmmt 40 

Him GaN^Dfe/^V'F^y^/J^V^Gao.os I 
n«.H N3^5«:«pS!3Vaf^hJ|8 9*K^SCfclc 
<fcoT, pS3V^^hJi8 9©4F^Ur«S^ Ga 

nctms. wa^t, plains 
9 £ ptfH 1 0 fc©#ffi©^y F«jgWb*€S c 

ttfX'ZZo CtlfciD, pH3>**Hi8 9i:jSft 

p«*@ 1 0 1©3 * hhr*/Jn* < -r 
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[0146] S83feN^tt?^ mimmmmt 

mm, GaNiDt.^F^-j'WS^GaM. I 
no.,5 N^5*5pl3>^^ M8 9*»W-SCi:fc 
ioT, pSUa>#*hfl 8 9 G a N 

d ^-r < &s ©t% m-izmtm^ 

[0 14 7] 01 3%#ILt, $8Hffl0£l$lc 

F*? (iffeL E D^^) ©f8g# 

te, &/!2~7^fiStf So 

[0 14 8] ®8HW^THi, *«S^IU8 

N.^SftS^yTsSTX (H 2 :m%~$15%) 
NHss T E G afeitfTM I n A^S^IWXJl, 
Cp2MgfreftSK-^>h#xfc*ffiV'>T, 153 /x 
m/h©J&SSIffiT:\ pM^^^FH7±fc, Ga« 

I n 0.05 Nfr5ftS pS"MBP 8 8*7^*30 1*^ 
T, pIMJl8 8±tc, $13 /im/h©J&&tg^ 
MgF-7Gao. 8S I n o.i S Nfr&&3 pl3V^^ h 
S8 9*^-TSo 

[0 14 9] R I B Effi&Hfcffll^T, pM3 

y^^hil8 9> pMW^l8 8, pI^77Fl7, 
«»M6> MQW^S5^<tlj ; nlU3y^^hS40 

[0 15 0] ^LT> S 1 *W^«©4S-'Wi 10-12 

§y3y^^hB89±fc, p 10, p «^ y F* 

fcn^ny^^hg4 ©gffifc, n MWi 1 2 £rWT 

[0151] ^fc, mimmmmtmm, xt?^ 

©^ y 7J£Kfc#?#*;£fT 5 c fc J; ») s 0 1 3 tc^ 
*tlS <fc 5 ft^ 8 *fl0gH©5S3tt^ F*? (Wfe 

[0152] (M9nm&m) mi 4 a. *^©^9 
%mmzx.%wt$4*- Ym- cw&l e D^>y 
7) «3%tfcWiBHTf**. c<Dm9mw&miz, ±m 

bj-tso 

[0 15 3] "T*^, tOS9il»<i;2?Du^ 

s 1 ±fc, % 1 mmmmt mm^m^^rsmm^mt 
2 ~ 5 tiTv^o 

[0 15 4] tilT, ^9HSfi^^fi> MQW^Ji 
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5±fc, ummw&f&'zti-fs wst, sso. 1 5 nm<D 

Hf**t«iifefc, IU5X 1 0 19 cm" 3 OK-lfy 

^»*3<fctf^2 x 10" c m" ! ©4^ y rmmttmtz 

M g F— 7"A 1 0.05 Gao.M N^BS:«pI*7»;KI 

7jWB*sntv*. s/c, pi^7-y Fji7±fcHu 

$0. 3/imOif%tr§i:fcfcli:, »5X10' ! c 
m" 3 © F-t°V?*j3<i;t/&l5 x 10" c m" 3 <D*\ V 
TjtK^-rSMg F-^Gao* I n 0.05 Nfr&a* 
pStflH)i9 8A^JS8*nTVSo C0pS*IBji9 8 
©±®±fc«, »0 . 3 n m©|»P*frrS fefc. 10 
ft 5 x 1 0 18 cm" 3 <D**r V raffifcW-f 3 7V F-7 
Gao.85 I n o.i5 Nid^S:Spl3^^H9 9*9^ 

[0 15 5] »9*JBg»Dpa3y*^hJi9 9«, 

b Jl 9 9 fc OE?L) 3&Hft*es nsof, p s 3 > 

1**998, pK<D£*tt*3*To piwi 

#*H9 9B, r3 y * * h SJ 20 

So 

[0 15 6] pl^y^^ Hi 9 9<D2Etfca, Hi 
%M$tt2:nH& ft 2 nmOfllW*^rraP dMl 0 a 
tft4 nm©!lJ¥£Wr£AuBil 0 b tfrZmf££tl 

pmmm 1 o, »3 0n m©«^*wrs t 

ill 1 a£ft5 0 0 nmOJ|y?«#r«AuKl 1 b 

fc*»6««*n* pfj^-y f«b 1 1 *w^rnr^ 
So *fo -aiwwwMissnfc n y f ji 4 © 

gffifctts 155 0 0 nm©BW«Wr« A 1 iifrS&S 

n wwi 1 2 aiggjass nr i^3o 30 
[0 1 57] m9mwmm~eit, prnz^yvmitp 
m^y^t? hM9 9 tomicj&jfc-znrcG ao. 95 1 n 

o.o5 N^&ft*pS!fflHWi9 8^ Gao.85 I n 0.15 N 
frSfcSpSnv** bM9 9(0^>Y^yftA 1 
0.05 Gao.os Nfr&4?i pH^^y FS7<O^^F4 ; -V 
y^fcOfpMO^F^iry^Wl/T^*©"?, pS 
tpHD19 8fc<i:Ds p§yny^^hM9 9tp§a^^-y 

fji 7 t<D^y y7<D^mm*wmirz c t^-e 

-y FJf 7 ^ftsm^fcM-ragR^ffiM-fS c fctf t? 40 

[0 1 5 8] ss9%N9SMt?a> miMsmmt 

G aN.feDfe^yF^^^'cD/^^V^Gao.os I 
nu N*^ftSpS3^*^hJf9 9*HitSJ:kt 
ioT, pK3^^M9 9 0^rirU7»a^ Ga 

9 4: p MfM 1 0 t<Dfflu<DA> Yim%m{t-£&& £ 

ttfi-vz&o entity pm^yzt hM9 9 tmft 
'mrnt^ p mmm 1 o t y * * h mutfr-z <t so 
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[0159] sf^ ^9H3i^^ mmmmmt 

MMs G a NiH/OKf>y 7<D'b2^ G a».« s I 
no.is N^54§pi3y^^M9 9*RttSCtfc 
<fc^T, pl3V^^M9 9©lie» G a N 

frttzp^y* YmvmMfcmm&K) t>m<?& 

CttfT*%Zo pS=i>^^h«9 9rt-e 

[0 16 0] ^fc> Hi 4*#JKLT\ %9$mfcMc 

[oi6i] st*. hi 4fc^-rj;'5fc, mimmi&Wi 

[0 16 2] ^fc, Stiafi££ft8 5 0°C©m^ B B B ^fi 

F^GaNfr5aS"aM5a (6S) fc, WSA® 
TyF-7°Gao.65 I n 0.35 N^5>*S#F® 5 b (5 
Jf) fc*5Sfcfi B i**^SCi:fc < fct),'MQW^)fcJi5 

[0163] ccT\ %9&imwre&s mm^mm 

m&*m8 5 0 o C©#iS B ^g!aSfc^Lfc^T\ 
HafeitfN^B^S^UT^rx (H 2 : » 1 %~*J 
3%) fc, NHk TEGafe«tO*TMAl^e.*§S 
UfiXts C piMg^SftS F— ^>h^fXt*M^ 
Ts «3Mm/hO^®Sa^ MQWH7t^5±fc, 
^fg^OMg F-^A I0.05 Gao.05 N3^6ft*pia^ 

FM7*^-r«o 

[0 16 4] ^LT, ?l#S8*S«?aK*»8 5 0°C© 

-5^^ U Tt^X (H* : 15 1 3 96) NH», T 
EGafeitfTMI n^e>^:«lP^^XJ:, Cp 2 Mg 
)5^4«Kw^hA*Xt^Tx !53/im/h(D^ 
fiMffil?. pl^7-y FJ!7±te, Gao. 9 5 I n o.o5 N 
^545pfW9 8^Mt5. pSffl 
P9 8±ts »3 ^m/hCjKffiafi-e, 7^F-^G 
ao.85 I n o.i5 Nfr5ft5pa3y*i' M9 9*^Jj8 
TSo 

[0 16 5].<:oa, RIBESftH*fflV^ pin 
^^199, pM^ftSggS, pI^7";Hl7, 
M Q W5g)tM 5**tfnffiay**FJi4 O-SPIHtt* 

[oi6 6] fits mirnm&Mv&mmi o~i 2 
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m^y^^hm99±ic p«j*iio, pSa^fi 
[oi6 7] mic, $i^mi2:nft x*^r 

T\ fc £ -mV&gmi 4 0 0 fi m<DimJE^B 

j: das 9*90^11®^^^*- h*? 

LEDf-y/) jW&K* ft 3 o 10 
[0 16 8] S9HBI^T(i, ±fBLfc£9fc, MQ 

^77FI7, pM^S9 8*5<fctfpiy:3y^hg 

9 9) *ra-o»H55tiae g»8 5 o°« -smihxm 
% rctb<Dummtf7Fm<tt% © t\ mm? 

[0 16 9] fcfe. ^BM^ftfcllflBBtBfcJu T^X 
©j&TfflJ^e&oT, WffiWftfeC-FiiftV'fc^fcBft 

s^stt?**. *iiHjoiBHfis ±mLfcmffi&m<Dm 20 

[0 17 0] fefcfctf, ±E»1~»9*WK*^ 
««£LT, »7r^7I«*BV^^ *»9IttCft 
108 6 f\ S iSfc SI C*Kx Ga 

A slfe G a PSfc I n P*«, *jft£fc Z r B 

[0 17 1] ±«KI, fg3~£t5*5,fctf3f8ll 
JBBMWWU pS3V^^hJi^8X 1 0 18 cm" 3 © 30 

tcPI5-f s plny^^ bM%> 5 x l o 18 cm" 3 jk± 
O^ir'JTiiS^WrSi^t^-rfttfJ:^ £©£ 

[0 17 2] Sfc, ±CJB1, »2*J.fctf3!6~£9* 
JBPIR-Ptt, p WHSKl 6 n m©ff*-ej&SL;fc*^ 
*WWttCfttel86^ pftW&& 10nmfi(TO* 

*-eHWWtu£J:v\ <:©^9fc-rft«s s^fc, pm 40 

[0 17 3] ±Bai~JK9*a0NRTfe, P d 
Mfe«fctfAuffii3b^ft*pfl«ffi^ PdifcpSay 

fcH6f\ PdROfWaDfc, (Ni), 6# 

(Pt)« n5>*2» (Rh) , )Vy--?h (Ru)^ 
X5>>A (Os) *5£t>VD^A (I r) ©5^ '> 
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[0 17 4] ±fBSl~^9HSS^^T*{i, Pd 
KS*tfAultfr5a:*pWHH^ Pdlfcpi3> 

t rs er* p d K<Dftfe 5 fc , 7m<m-&&*m^r t 

£t/\ LTB\ Mg, MgxNi (x = 

2) , MgCas MgxCu (x = 2K LzMgx 
(x = 17K CaNix (x = 5K LNix (x = 
5) * LCox (x = 5) * LNii-« Mm (x = 0. 
5) % LN i.-x Ali (x = 0. 5) * TiFe, T i 
Fei-xMnx (x = 0. 15), TiCcK TiCo 

1- x Mnx (x = 0. 5K TiCoxNix (x = 0. 2 
5) > TiMnx (x % 1 . 5) * Tin ZrxMnz-v 
Moy (x = 0. 2, Y=0. 2) , Tii-x ZrxMn 

2- v-z VvCrz (x = 0. 1, Y = 0. 2, Z = 0. 
4) , T ii-x Z rx C ri-v Mni (x = 0. Z, Y = 
1. 2), TiCrx (x = l. 8) * TixCrMn 
(x = l. 2), Tii-x Ali (x = 0. 2 5) itZW 

ic, $J3 0 0 V~ffl5 0 0 °C<Dffig.$kftTX7--)V? 

**B^*»*#**<ft*©T?, nv^hg©! 

[0 17 5] Hit. JdE»l~*9*Wg»W pffl 
Wcfe^T, pS!3y^^hJIi:g«rrsPdllt±t 
AuM^lfe^ af^BfittCftteRfe-r, piny 
^^hMkStt-r«^iliLhfc. AuJK©«feDfc, BE 
SS (Zn) > 4yWh (In), XX (Sn) *5£t>* 
v^i/^A (Mg) ©5^ *a<kfe-««^tr» 
fl**»i*LrfeJ;V\ MftWfcttv ZnOs In 
zOi, Sn0 2 , I TO (I nfcSnfc©»fb») *fe 

[0 17 6] ±IBH 3 ~S 5 ^BSJg^T^i;, pM 
t!3K 4 1 1 WfftfHatf, < U« 

^.fctf^ry^ (meander) tt©/^^— VTfJgJi 
b/cA\ a^BHttcftfcHB-f, p«Kg3 1, 4lfe 
<fct/5 l%s cftB©^^-y©ffl*-&fc^ JWKSfe 

[0 17 7] Sfc. ±ISB3^MB^T-a, «C©^A 
Sftrv^v^KBI^WrSiafc, MSK©pWM3 
l*JB*l/fc^ ^WttcfttKB-f, ^©KPit, 
^MJiRril^J?*- Cfcfcfctf 1 OnmiXT) T?pffi9* 

S3 1 1 1 fefc, *©Hsifiw©ifi«© pflj 

[0 17 8] £fc, ±ES3*SBg|RTfttN 11)2 0 (itn 
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&*\ pfl«® 3 1 <Dimmmm*&'p*% < bft*& 

[0 17 9] gcfc, ±e»3~»5*aB^!6T», pil 

W.M3 i, 4 l&^tfs i (D±m±(D-m£s zn^n 

pfJAy F*I3 2, 4 2fc£0 : 5 2*JB«bfc^ * 

3 1, 4 lfe«tt>'5 1«DS^- Fglitii/h^V^f, pfj 10 
Ay K«ffi 3 1 , 4 1 fc<fctf 5 1 £>±ffi±©— 35lc, p 
MAy F*S3 2, 4 2*5,fct;5 2«^J*U&< Tfe£ 

[0 1 8 0] 3; ft, ±fBHl~ll9llSI^}C*5V^T, 

[0 18 1] $fc, ±EJBl~JB9SaflBB«rcfclU Sffc 
4t0K3Uff&M0ISAJftft& MOVP EStfcEfcffi^ 

TMAK TMG a, TMIn, NHs s S iH ( *3 20 
<fct/C paMg*H*HJB#*£LTffil^*#xy--.X 
MB E$&H£ffl^T*§J|j£M£fToTfc£V\ 
[0 18 2] gcfc, ±CJBl~^9SBSBKKT?ttN Mfc 
«ti£Hftteff®)SJljft5& »1 1 5 0°C3:fc»&8 

5>-f, 151 0 0 0°C~$U1 2 0 0°C$fc{i«J7 0 0~ft 

i o o oicolMSJ^^iiKKBTlNbftftftfToTfe 

[oi8 3] issu~i9augsm pm. 

~Ay K*ffitt{fc£*T; U 7»K<E> pH¥W# 

ji7~9, w.znimmxiz, #ji7, 8^049, 

®6*8BBt6"T*fcJU #16 6, 6 7, 6 83o£t?6 9, 
SS7*SBBlR"eHU &/17 7, 7 8fc'<fctf7 9, !§8^l 

sa^r-fi, #^7, 8 8*3<fcr>*8 9, msmmBWc? 
#17, 98*5^0*99) %fcmLtch\ 

0 0°C~fa8 0 0*COiSSaEH^JIW!BlLTfe*^o C 40 

cd <t 5 fctnff, a** u 7?is<d p wmrnxM^ 

[0 18 4] ±ffi^l~^9H]6l^^», Ga 
NiD^K^y^O^Ga I nNSiffl^Tpl 
n^^M^ML^ *«WttcWcHBir, G 
a I n NfitftOflS© G aNiO^V F*> y ^O/M^ 

G a T l Nfc«fctf G a I n T l &Z<DT 1 
SflSWR^Wf*^ GaAsN, GalnAsN, Ga 
NPfeitfGa I nNPft^OAs^Pfc-StygflSftS 50 



#120 03-46 127 
34 

MB, Gain NSE^Sfc^fcfeftHL^fV^ 
[0 18 5] ±IB^l~^9^l»^T*tt, G a 
I n N*|*ffl^"r pl3 Vif ^ H*f J«Lftj!j«, * 
aWttCtlfcEBt* . GaNiD/^V F^> y 70/.h<* 
V>G a I nN&£frS>& 3 fc*> l«-&tfl®fc 

mOS**tt*GaH I niN©Jii:»nmOJi*i& 
tnGa H InvN (C£T\ X>Y>0) OjifccD 
«P«3g^, RnmOJ|»*lfr«Ga I nNOjf £|£ 
nm<DS*%tt«AlGaN (GaN^t?) ©jfi; 
©«WliS*ffiv^tiarj:v\ C£T\ pMsfiW*, A 
y F3rv y^*vJtO* F-k'yy'T^IS F— 
7#§3g-£fc<fc < , AV F4^> y ^O/J^V^JiteO* F— 

[0 18 6] ±SB|gl~!g9llffi^In?&, y^ 
y ¥B£.^>&5 hMt<Dffll£G a I n N, AlGaN 

IO^V F^> -y ^fcOffrW©/^ F^-v y 7£r|IJt&t 

^fFllco^m A 1 G aNcDJcdtcG aN 

<}; D fc*t£Ay F*> y ^^SBfBlteMNWW 

[oi8 7] $fc, ±E»i~»9*a0e«m pa 
© f— Ay f t lt, Mgwft*«, ^mmitcmz 

PiB-f, Be, Ca, Sr, B a, Z n, Cd£fcttH 

[0 18 8] Sfc, ±WBm 1 9 iMimi, gffc 
^^NW*©=&*ttgffci»5^«f*MD (0 0 0 1) W± 

ftcD (1-10 0) ^ (1 1-20) ffi^if© (H, 

k, -h-k, o) s±{c, mtwk¥mfev&m*m 

<i>o 

[0 18 9] 

KSW©«*] «±c7)j;5fc, *»9ifcJ:ntf, 

[hi] ^mmmimMBmic&zmt^j—m 
? (tftLED^y) *wi/fcKiiH-e**o 

[0 2] 01 tej^LfcSBtt^*- K*? (WfeL E D 

[0 3 ] #?£0)§<d3! 2 mmmmic &n>wt#<< *~ m 

[0 4] ^M8©»2*iBg»te**5IS3t^>r*-H* 



(19) 



35 



ffi0-£££ o 

[a 7 ] -^mrnrn 3 mmmmic zzmyt^t- m 

?<D±B0T*££ o 
[08] *3»H4 

[09] *mM<om5 

?©±B0t?&£ o 
[010] *^©m6^ffiMc<fc§^^*-F 

[0i i] 0i ok* Lrcmt^t- k*? (MW L * 



10 




&S&ZZZZZZZZZZZZZZ2ZZZZZZZZ 
5^ Ifcz 



5a— g 

5a^ WWMMMMffTtt 




[07] 
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[012] *mn<Dm 7 n»« i %mb$j*~ f 
[013] jmmv%%wmm^&%mt#-(*- f 
[014] itmmn 9 gft&gtgic <j;s^^*- f 

*? (fftLEDf77) «wUfcWB5H"e»*. 
K 21 +f7 7^7«« GKS) 

4 nwzy?*? hji cm i mmwmwm) 

5,15 MQWMf (5S)fcfl) 

7, 6 7, 7 7 pI^yFI«2 
S ; £9>y F)I) 

8, 6 8, 7 8, 8 8, 

9, 1 9, 6 9, 7 9, 

10, 3 1, 4 1, 



9 8 pm^mm (*iB») 

8 9, 9 9 p$Ua:/**MI 




[03] 




15^ 1 §£: 'ii/MUtUMitffft/BZ 



ISa- ZBZZZBB3ZBZBZZZZZZ 



Vj&'BZZZZZZZlZZZZZZZZZZZZZZ 

. 15b-; ~- 

^15a^ 



12 

^F 




4 

—24 



Ml 11 i Fr" 

23 22 23 22 23 22 23 



(21) 
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[Hi 2] 



LEI 3] 




'11 1 1 If 



—24 



23 22 



23 22 



[SI 4] 



23 



22 23 




5a0 



5< 5b-s 



| , TZZZZZZZZZZZZZZZZZZZZZZZl 



12 





a» . nzzzzzzzzzzzzzzzzzzzzzzz 

Sb* 1 . 



12 




(72)^h^# nft ^ «2mwm nm v&m 

(72)f8B^# OjP ft F^-A(##) 4H104 AA04 BB02 BB07 BB14 CC01 

^JOIWPiWtR^ai 2 T B 5 S 5 Q = GG04 HH15 

&«fl*tt3#ttrt 5F041 AA05 AA24 CA04 CA05 CA40 

CA83 CA88 CA92 CA99 



